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 ABSTRACT 
Purpose: to present comparative results of the study, to determine the 
existing changes in the individual indicators of sex somatotypes, and 
the inverse values obtained for athletes of different age groups 
involved in female sambo. Material and methods: analysis of 
scientific and methodological literature; anthropometry, pelviometry, 
questioning; methods for determining morphological index values, 
the method of mathematical statistics. Results: the data on the 
identified individual somatic and morphological changes in the 
revealed sex somatotypes, in the process of medical and pedagogical 
observations in ontogenesis, among athletes of different age groups 
involved in female sambo are considered. Conclusions: According to 
the results of the study, it was determined that in the study group there 
are manifestations of inversions of sexual somatotypes, the number 
of which increases with the duration of training in this type of martial 
arts and an increase in physical and psycho-emotional stress in the 
training and competitive process. We believe that the revealed 
changes on the part of the anatomical and morphofunctional 
indicators, including and the values of the J. Tanner index of sexual 
dimorphism, determined among athletes of all three age groups and 
inversions in sexual somatotypes, are caused by individual adaptive 
changes in the athletes' bodies, directly related to the physical and 
psycho-emotional stresses experienced by them, when they engage in 
this sport. The obtained results indicate how there are problems in the 
state of health of this group of athletes, which require increased 
medical supervision over them. Identified somatic changes in inverse 
sex somatotypes require a review by the coaching team of individual 
loads when planning training-competitive algorithms in micro-, 
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1. Introduction 
Women's sports, especially those that were previously considered exclusively male, are the subject of special 
attention of scientists dealing with their biomedical aspects in female athletes of different age groups. The subject of 
research are anatomical, morphological, somatic, psychological and other changes in the body of a woman with intense, 
professional sport. 
An important point in current research is the relationship between different types of loads in sportswomen of 
different age groups, and adaptation processes that are associated with the formation of changed female sportswomen, 
non-physiological sex somatotypes, leading to the restructuring of all organs and systems of the female body, changes in 
endocrinology balance, impairment of female reproductive function. 
2. Literature Review 
Analyzing the available scientific, scientific and methodological literature and internet sources for the problem, 
we found that the issues of reversing gender somatotypes in athletes of different age groups, in various types of modern 
women's sport, including and female sambo, involved in such domestic and foreign researchers, such as: S.A. Nadeina, 
W.M. Kłoc, L.A. Zwiagincewa i in. (2011); N. Ju. Nierobiejew i B.I. Tarakanow, (2012); D.A. Zajcew, Ju.P. Iwonina, 
(2013); L.A. Łopatina, N.P. Sereżenko, Ź.A. Anochina, (2013); W.B. Mandrikow, R.P. Samusiew, E.W. Zubariewa, E.S. 
Rudaskowa, G.A. Adelszyna (2013); E.F. Koczetkowa, O.N. Oparina, (2014); N.D. Nenenko, O.A. Abramowa, N.W. 
Czernicyna, R.W. Kucin, (2014); W.B. Mandrikow, R.P. Samusiew, E.W. Zubariewa, E.S. Rudaskowa, G.A. Adelszyna, 
(2015); K.A. Bugajewski, A.W. Czerkasowa (2016); M.M. Siemionow, K.E. Martirosowa, E.G. Martirosow, (2016); K.A. 
Bugajewski & E.N. Oliejnik, (2017); K.A. Bugajewski, (2018a); K.A. Bugajewski i E.N. Oleinik, (2018b). 
The problems of the impact of intense physical and psychological loads on the body of female athletes and 
problems with adapting the body of athletes to these loads have been studied by such researchers: I.W. Dutowa, (2002); 
S.N. Bielik, I.W. Podgorny, Ju.W Możyńska (2014); A.N. Korzeniewski, B.A. Podliwajew, B.A. Smirnowa, B.I. 
Tarakanow, (2014); K.A. Bugjaewski, A.W. Czerkasowa (2016); K.A. Bugajewski & E.N. Olejnik, (2017); K.A. 
Bugajewski, (2018a); K.A. Bugajewski i E.N. Olejnik, (2018b). 
3. Method 
The aim of the article: to present comparative results of the study, to determine the existing changes in individual 
indicators of sex somatotypes and the inverse values obtained for sportswomen in different age groups participating in 
the women's sambo. 
Research tasks: identification and analysis of changes available to sportswomen involved in sambo wrestling. To 
achieve this, it is necessary: 
1. Carry out the anthropometric measurements necessary to calculate the individual indicators of sexual 
dimorphism (hereinafter referred to as SDI) and, respectively, the values of sex somatotypes in all three examined groups 
of sportswomen. 
2. To analyze the SDI values obtained and establish the relationship between existing adaptive changes in 
somatotypes that affected the identified inversions of sambo sportswomen from all three age groups. 
3. Establish the relationship between the identified inversions of sex somatotypes in sportswomen, with intense 
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physical and psycho-emotional stress associated with the training and professional process, in the studied groups of 
sportswomen-sambo wrestlers. 
3.1. Participants 
The study was conducted on the basis of a number of sports clubs and sports sections of Ukraine: Kherson region 
(Kherson, Nowa Kachovka), Poltava, Mykolaiv, Zaporozhye, involved in training sportswomen of all ages, in this form 
of martial arts, as sambo supplies. The study included sportswomen from three age groups (n = 89): adolescence (n = 29), 
adolescence (n = 33), and reproductive age (n = 27) actively involved in this type of martial arts. 
3.2. Materials 
To achieve the purpose of the study, we used anthropometric methods, such as determining shoulder width (SW) 
and pelvis width (PW), necessary to determine the value of the morphological index, such as the index of sexual 
dimorphism (SDI) according to J. Tanner. According to the obtained index values, somatotyping was carried out in athletes 
based on the criteria corresponding to the classification of J. Tanner and W. Marshal [4, 5, 7, 9, 10, 13]. 
3.3. Procedure 
Values of the sexual dimorphism index (SDI) are calculated according to their own formula: triple value of 
biacromial size (or SW) minus pelvic crest size (d. Cristarum) - (or PM) [4, 5, 7, 9, 10, 13]. As a basis, we adopted the 
values of indicators proposed by these researchers for women, namely: gynecorphic sex somatotype - less than 73.1; 
mesomorphic sex somatotype - 73.1–82.1) and andromorphic sex somatotype - over 82.1 [4, 5, 7, 9, 10, 13]. Mesomorphic 
and andromorphic sexual somatotypes refer to inversions or pathological displacements that are not characteristic of the 
basic gynecorphic sex somatotype [4, 5, 7, 9, 10, 13]. 
4. Results 
 In all three age groups of sportswomen (n = 89), after processing and analyzing research materials, we obtained the 
following results: sports qualifications of sportswomen taking part in the survey - from category III-I to the candidate for 
the title of Master of Sports (KMS) and Master of Sport (MS). Experience in practicing this sport is from 1.5-2 to 10 
years. The training frequency is 4-5 times a week, from 1.5 to 2.5 hours. Average age of sportswomen in the studied 
groups: sportswomen of adolescence - 13.69 ± 1.38 years; young sportswomen - 18.47 ± 1.69 years; sportswomen in the 
1st reproductive age - 24.76 ± 1.26 years. The age periods of the surveyed sportswomen were determined in accordance 
with generally accepted age periods of ontogenetic development for women: adolescence - girls aged 12-15; adolescence 
(girls) - 16-20 years old; in the first reproductive age (young women) - 21-35 years [1, 6, 15]. After compulsory 
anthropometric measurements necessary for the mathematical determination of SDI, shoulder width (SW) and pelvis 
width (PW) were determined for each sportswoman. The obtained measurement data in the three examined groups of 
sportswomen (n = 89) are presented in Table 1, with a p value of ≤ 0.05: 
Table 1. Anthropometric indicators in sambo wrestlers in age groups 
Indicator names Shoulder width (cm) Pelvis width (cm) 
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Sportswomen  in adolescence  
(n = 29) 
29.14 ± 0.35 26.97 ± 0.11 
Youth  sportswomen  
( n = 33) 
31.36 ± 0.53 27.04 ± 0.35 
Sportswomen reproductive I age sportswomen  
(n = 27) 
32.78 ± 0.64 27.93 ± 0.71 
5. Discussion 
The obtained results of anthropometric results in all three examined groups clearly indicate the advantage of the 
size of SW of sportswomen over their pelvis width, which is not physiological for women. The obtained values of the SW 
/ PW ratio indicate masculinization processes, reversal of sex somatotypes in the mesomorphic and andromorphic 
direction, their values, and manifestation of androgenic symptoms in the hormonal balance of sex steroids in sportswomen 
in the somatotype [2, 3, 8, 14, 16]. Values of the sexual dimorphism index (SDI), calculated according to the formula of 
authors J. Tanner, W. Marshał (2004) [4, 5, 7, 9, 10, 13]. 
The obtained data on the SzR / SzM ratios, given in Table 1, indicate the advantage of the shaft size in all age 
groups of sportswomen-sambo wrestlers over the size of the shaft, which is not typical for the female body type, with the 
pelvic width prevailing over the shoulder width [2, 8, 11, 12, 16]. In each age group of sportswomen, after receiving 
anthropometric values of their shoulder and pelvic widths, the necessary mathematical calculations were carried out and 
somatotyping was carried out in order to create the appropriate sex somatotypes of female sambo sportswomen in each 
examined group. The somatotyping results obtained in the three studied age groups of female sports wrestlers (n = 89) 
are shown in Table 2, with a p value of ≤ 0.05: 
Table 2. Gender somatotypes defined in age groups 






Sportswomen  in adolescence  
(n = 29) 





Youth  sportswomen 
( n = 33) 
5 (15.15%) 
 sportswomen 
24 (72.73%)  
sportswoman 
4 (12.12%)  
sportswoman 
Sportswomen  reproductive I 
age  sportswomen  
(n = 27) 
2 (7.41%) 
 sportswoman 
17 (62.96%)  
sportswomen 
8 (29.63%)  
sportswomen 
Generally, the following sex somatotypes were determined in all three groups of sambo wrestler sportswomen (n 
= 89): in 17 (19.10%) sportswomen, the values of the sexual dimorphism index were obtained, corresponding to the 
physiological, gynecorphic sex somatotype. His number was steadily decreasing in each age group, which correlated with 
the duration of training and experience of sportswomen and the increase in their duration and intensity of physical and 
psycho-emotional stress. In 72 (80.90%) of all female sportswomen practicing sambo, inverse, pathological sex 
somatotypes corresponding to the values of mesomorphic and andromorphic sex somatotypes in women were determined, 
as well as inverse, mesomorphic (transient) and andromorphic (not physiological for women) sex somatotypes [ 2, 8, 11, 
12, 16]. 
 
                
 
124 
International Journal of Applied Exercise Physiology    www.ijaep.com                                               VOL.8  (4) 
As a result of additional interviews, it was established that reverse, mesomorphic and andromorphic sex 
somatotypes were determined in athletes who actively engage in wrestling from 3.5 to 10 years. These girls participated 
as often as possible, both in the training process and for as long as possible, in periods of micro-, meso- and macrocycles. 
Athletes with physiological gynecological sex somatotype (17 (19.10%) and initial boundary values of mesomorphic 
(transient) sex somatotype - 19 (21.35%), according to interviews, had little training and competitive experience, and 
moderate, less than in the group athletes with pronounced reverse sex somatotypes, physical and psycho-emotional stress. 
6. Conclusions 
1. Based on the results of determining the SDI value, it was found that in each age group of sportswomen engaged 
in sambo wrestling there is a reversal of sex somatotypes that correlate with the sports experience of these sportswomen, 
the duration and intensity of their training time. 
2. It was established that in all three age groups, sportswomen with a preserved physiological sex somatotype - 
gynecological, there are only 17, or (19.10%) of the total number of all sportswomen participating in our study.  
3. It was found that 72 (80.90%) of all sportswomen had reverse sex somatotypes corresponding to mesomorphic 
values, in 60 (67.42%) and in 12 (13.48%) women sportswomen in sambo fight – andromorphic. 
Prospects for further research in this direction. In the future, it will be interesting to conduct research in this and 
other age groups of sportswomen, by definition, the symptoms of masculinization and hyperandrogenism, in their 
individual sex somatotypes. 
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